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Description 

The present invention relates to a coating sleeve 
for cable joints made of compounds of cross-linked 
polymeric material, to be applied to several different 
cables having different outer diameters. 

In order to perform the junction of electrical cable 
lengths to carry energy, particularly in the field of me- 
dium and high voltages the cables are uncoated at the 
ends, that is devoid of the respective insulating coat- 
ings and, if it is the case, semiconductive coatings, for 
the purpose of exposing the conductors thereby al- 
lowing their mutual connection, and subsequently the 
area without the insulating coating is filled with appro- 
priate materials and then covered with an outer coat- 
ing so as to iBstore the required insulating character- 
istics in the junction area. 

For this purpose a tubular coating element, here- 
inafter referred to as sleeve, is fitted over the junction 
area. The sleeve is made of cross-linked polymeric 
material consisting of several layers each having spe- 
cific electrical features and as a whole it is designed 
to be elastically clamped around the surface of the in- 
sulating layer of the connected cables. 

The sleeve is therefore radially expanded and 
maintained under expanded conditions until the mo- 
ment of use; after the sleeve has been put over the 
Junction area its shrinkage around the surface of the 
cable insulating layer is carried out, by exerting a 
pressure thereon capable of ensuring the necessary 
electric requirements. 

In order to keep the sleeve under expanded con- 
ditions it can t>e made of thermoshrinkable material, 
a material which is capable of maintaining the expan- 
sion it has received as far as its shrinkage by heat is 
caused; however this technique requires delicate op- 
erations for the installatton of the sleeve because 
heating means such as free flames are needed to car- 
ry out the thermoshrinkage of the sleeve. 

Alternatively, the sleeve may be made of an elas- 
tic material and fitted around a tubular support body 
which is removed by known techniques after the 
sleeve has been brought to the intended position, 
which enables the sleeve to elastically shrink and be 
clamped around the cable insulating layer. 

For the purpose elastic multilayered sleeves 
have been made, each layer of small thickness being 
elastically expanded and independently supported on 
respective tubular bodies, to be applied one after the 
other until the intended thickness has been reached: 
in this way each layer is submitted to the minimum 
permissible expansion but several contact areas are 
created between the different separate layers, which 
increases the risk that polluting substances or air bub- 
bles may be incorporated and consequently phenonrv- 
ena of partial discharges may be set in motion, all that 
bringing in a short time to the joint failure. 

Also sleeves of great thickness have been made 



as disclosed for example In EP-A- 0 379 056 (inter- 
mediate document) of the same applicant, in which in 
particular provision is made for a sleeve of a single 
size for coating cable junctions having different sizes 
5 by the use of sleeves disposed in the elastically ex- 
panded state on the respective supports at the facto- 
ry and kept as such until the moment of their installa- 
tion. 

in the above application the problem of imparting 

10 the sleeve an expansion sufficient to enable it to be 
fitted over the cable having the biggest diameter in 
the group of the intended sizes while at the same time 
enabling the sleeve to be efficiently clamped also 
around the cables of the smallest size in the group 

15 has been solved by the use, for the outermost layer 
of the sleeve, of a material having a reduced residual 
deformation when the applied expansion stress has 
ceased, and therefore adapted to allow the whole 
sleeve to be damped around the small-sized cables 

20 in an efficient manner. 

In fact, the polymeric materials to be used for the 
manufacture of sleeves in which each layer needs 
particular electrical features well known in the field, 
generally have an elastic return to the original sb:e 

25 which is incomplete, that is exhibiting an instantane- 
ous residual deformation the degree of which de- 
pends, among other things, on the value of the previ- 
ously imposed deformation, the temperature and 
time of stay at the strained state; said instantaneous 

30 residual deformation decreases as time goes by and 
tends to become zero after a certain lapse of time, in 
the range of some days or months at room tempera- 
ture 30*'C). 

Due to the fact that after the coating sleeve has 

35 been fitted on the cable junction it is impossible to 
wait, before putting the cable itself into service, for a 
time sufficient to achieve said size recovery which is 
necessary to the correct clamping of the sleeve 
around the cable, for the manufacture of sleeves ex- 

40 panded on the respective support at the factory, in the 
above mentioned patent application, the use of mate- 
rials having particular properties of reduced residual 
deformation and capable of causing the shrinkage of 
the whole sleeve has been proposed for the outer- 

45 most layer of the sleeve. 

The materials of the above type however are of 
difficult formulation because the mechanical charac- 
teristics required of them can be hardly associated 
with the necessary electrical properties and therefore 

50 in accordance with said patent application it is the 
sole outer layer that must be sized so as to cause the 
elastic shrinkage of the whole sleeve; therefore there 
is a demand for a sleeve adapted to be used for the 
purpose, which exhibits identical elastic characteris- 

55 tics in the different layers, without requiring the use 
of materials having the above stated high elastic prop- 
erties. 

DE-A-30 12 971 discloses a radially shrinkable 
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sleeve, comprising a heat recoverable layer, suitable 
to maintain the sleeve In a storage^stable configura- 
tion, but which can be caused to shrink towards the 
original configuration. 

QE.A-36 04 884 discloses a sleeve comprising 
two layers, one of which is made of foamed plastic 
material; the sleeve is thermoretractable. 

GB-A-2 156 506 discloses a cable joint in which 
the insulation is replaced by unjection moulding and 
crosslinklng. 

GB-A-1 277 217 shows a cable joint in which the 
same sleeve can fit many different cable diameters 
by the use of insulating spacers. 

GB-A-1 403 175 discloses an elastic cover com- 
prising gripping means on the perimetral surface for 
Its expansion; an adhesive Is introduced to ensure the 
contact of the cover and the cables when the cover is 
contracted. 

Accordingly the present invention aims at manu- 
facturing a coating sleeve for electrical cable joints 
which can be prepared already expanded on the re- 
spective tubular support and stored until the time of 
use, and which can be used with cables of several si- 
zes while ensuring an appropriate clamping of the 
cables, although materials allowing a certain degree 
of instantaneous residual deformation are used for its 
manufecture. 

It is an object of the present invention a storable 
coating element for electrical cable joints, to be ap- 
plied to cables including a cable electrically insulating 
layer, comprising: 

1. a tubular support element; 
it. an elastic sleeve made of cross-linked poly- 
meric compounds, including an electrically Insu- 
lating layer as a part thereof, said sleeve being 
fitted on said tubular support element in an elas- 
tic expanded condition, so that the sleeve, after 
positioning around a cable and removal of said 
tubular support element, fits on said cable; 
characterised in that: 

ill. the modulus of elasticity of the sleeve Is in the 
range of 5 to 0.5 MPa; 

Iv. the electrically Insulating layer of the sleeve 
has an instantaneous residual deformation equal 
to or greater than 23% upon release at room tenv 
perature after an elastic expansion up to a pre- 
fixed maximum diameter with an imposed expan- 
sion value equal or greater than 170%, main- 
tained for a storage time equivalent to at least 24 
months at room temperature; 
V. the sleeve has an interference of at least 10% 
with a prefixed minimum diameter upon release 
from the support element after said elastic es- 
pansion of the electrically insulating layer; and 
vi. the thickness of the sleeve is greater than 8 
mm, the thickness of the electrically insulating 
layer (10b) being of at least 6 mm, such as to 
cause a pressure greater than 0.1 MPa on the 



cable electrically Insulating layer of a cable hav- 
ing said prefixed minimum diameter upon release 
after said elastic expansion. 
It Is another object of the present invention a 
5 method for coating, with a storable coating element of 
the type of daim 1, electrical cable joints, for cables 
having an electrically insulating layer, In a prefixed 
outer cable diameter range, ranging from a smallest 
outer cable diameter to a largest outer cable diameter, 
10 characterized in that it comprises the steps of: 

- selecting a maximum expansk>n diameter, 
greater than said largest outer cable diameter; 

- selecting an electrically insulating layer of a 
sleeve of cross-linked polymeric compounds 

15 having an Istantaneous residual deformation 

equal to or greater than 23% with an imposed 
expansion value equal to or greater than 1 70%; 

- determining a minimum Interference value be- 
tween said sleeve having a thickness greater 

20 than 8 mm comprising said electrically insulat- 

ing layer, which has a thickness of at least 6 
mm, and the electrically insulating layer of a 
cable having saki smallest outer cable diame- 
ter, causing a contact pressure equal to or 

25 greater than 0.1 MPa; 

- determining the correlation between the im- 
posed expansion and the residual deformation 
of said material, corresponding to said mini- 
mum interference value; 

30 - determining a minimum expansk>n value of 

said Imposed expansion which, according to 
said correlation, corresponds to an instantane- 
ous residual deformation of the sleeve provid- 
ing said minimum interference value, when re- 

35 leased after having been maintained at said 

minimum expansion value for a storage time 
equh^alent to at least 24 months at room tem- 
perature; 

- verifying that said minimum value be lower 
40 than a permissible expansion value of said 

cross-linked polymeric material, and that the 
sleeve is safe from tears when said permissible 
expansion value is maintained for at least 8 
months at room temperature; 

45 - selecting an Inner bore at rest of the sleeve cor- 

responding to a radial expansion value of said 
electrically insulating layer, from said inner 
bore at rest up to said maximum diameter, 
greater than said minimum expansion value 

50 and lower than said permissible expanskin val- 

ue; 

- providing a tubular support having an outer di- 
ameter equal to said maximum diameter and 
elastically expanding the sleeve thereon; 

55 - inserting said tubular support carrying said 

sleeve expanded thereon around a cable In 
said cable diameter range and successively re- 
moving said tubular support from said sleeve, 
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thereby causing the sleeve to shrink eiasticaliy 

on said cable. 
More details will become apparent from the fol- 
lowing description of one embodiment of the inven- 
tion given hereinafter with reference to the accompa- 5 
nying drawings, in which: 

- Fig. 1 shows a diagrammatic axial section of 
the junction area between two cables, where 
the coating sleeve Is about to be applied to the 
cables; io 

" Fig. 2 is a cross sectional view of a sleeve ac- 
cording to the Invention, in a rest condition; 

- Fig. 3 is a cross sectional view of the sleeve 
shown in Fig. 2, mounted on a tubular support 

in an expanded condition; is 

- Fig. 4 is a cross sectional view of the sleeve 
shown in Fig. 2, mounted on the cable having 
the smallest diameter in the intended group; 

- Fig. 5 is a diagram showing the correlation be- 
tween imposed elongation, under predeter- 20 
mined conditions, and instantaneous residual 
defonmation. 

As diagrammatlcaliy shown in Fig. 1, the junction 
between two cables 1, 2 has been canied out by dis- 
posing the ends of the cables to be joined in faced re- 25 
lationship, from the ends of the conductors 3 the re- 
specth^e coating layers having been stepwise re- 
moved so that the conductors appear uncoated over 
a given length. 

The cable coating is removed by uncoating the in- 30 
sulated layer 4, the semiconductive layer 5, the ar- 
mouring 6 and the outer sheath 7 over a certain length 
thereof. 

The uncoated end portions of conductors 3 are 
electrically connected to each other by a junction 35 
means 8. 

Said electrical junction means 8. diagrammatical- 
ly shown in the figure, is known per se and it may be 
for example welding, a scarfing element or the like 
and therefore will not be herein described In greater 40 
detail. 

The space corresponding to the area where the 
insulating layer has been removed, after the conduc- 
tors have been electrically connected to each other is 
filled with a sealing compound 9 having a high dielec- 4S 
trie constant, which is well known in the field as well; 
the sealing compound 9 is also disposed dose to the 
transition areas 9a between the outer semiconduc- 
tive layer and the cable insulating layer in order to 
eliminate the step fomied therein. so 

A sleeve 10 made of cross-linked polymeric ma- 
terial Is arranged on the junctk>n area to cover it The 
sleeve 10 is slidably fitted on one of the cables, before 
carrying out their junction and after the electrical con- 
nection operations have been completed by the use 55 
of the junction means 8 and by applying the filler 9, 
the sleeve itself is brought over the junction area 
where it is released so as to form a cover coating the 



uncovered lengths of the insulating layer 4. 

For this purpose the sleeve 10 is mounted around 
a tubular support body 11 which keeps it in a radially 
expanded conditk>n, its inner diameter being suffi- 
cient to allow the sleeve itself and the tubular body 
carrying it to freely slide on the cables. 

In order to enable the sleeve to be put around the 
junction, the tubular body 11, as diagrammatlcaliy 
shown in Fig. 1, Is progressively renrK>ved using 
known techniques, for example by axial withdrawal, 
so that the sleeve can eiasticaliy shrink around the 
surfaces of the cable insulating layer ejecting the air 
from the areas in contact therewith and adhering to 
said surfaces while exerting a certain pressure there- 
on in order to ensure a correct distribution of the elec- 
tric field In the junction area. 

For this purpose, for medium voltage cables (Um 
^12 KV) for example, this pressure must be higher 
than a minimum value of about 0.1 MPa. 

In this case the sleeve is required to have an inner 
diameter at rest, that is in the absence of applied 
stresses, lower than the outer diameter of the cables 
by an amount giving rise to an elastic deformation of 
the sleeve corresponding to the desired clamping of 
said sleeve on the cables, which rheans in other 
words that the hole In the sleeve must have an inter- 
ference with the diameter of the cable insulating coat- 
ing, so as to remain around it in eiasticaliy deformed 
conditions. 

The required degree of interference for develop- 
ing a certain pressure firstly dep)ends on the deform- 
abillty of the material of which the sleeve is made, that 
is on its nnodulus of elasticity E; this nnodulus of elas- 
ticity for the materials commonly adapted for use in 
this application is in the range of 5 to 0.5 MPa; sec- 
ondly, It depends on the radial thickness of the sleeve. 

Taking into account the materials commonly used 
and the sizes suitable for the intended applicattons, a 
sufficient clamping of the sleeve on the cable can be 
achieved by an interference value between the 
sleeve hole and the outer diameter of the cable great- 
er than or equal to 10%, when the modulus of elasti- 
city is at least 0.5 MPa and the wall thickness is at 
least 8 mm. 

A sleeve adapted to the end is shown in Fig. 2 in 
a rest condition, that is in a non-expanded condition; 
it has a central hole 1 2. an Inner layer 10a, that is the 
voltage divider, made of a material having a high di- 
electric constant g, an Intermediate layer 10b made 
of insulating material and an outer layer 10c made of 
a semiconductive material. 

The materials used for the manufacture of the 
sleeves are cross-linked polymeric materials consist- 
ing of compounds having the required electric char- 
acteristics, which in addition must have elastic prop- 
erties ensuring their clamping around the cables as 
shown. 

Based on the sizes which depend on the electrl- 
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cal requirements, layers 10a and 10c have a remark- 
ably smaller thickness than the insulating layer 10b 
which, under these conditions, is therefore substan- 
tially responsible for the correct clamping of the whole 
sleeve, the help given by the two other layers being 5 
negligible. 

The sleeve in accordance with the invention can 
be used for Junctions in cables of several sizes, there- 
by reducing the necessity of storing several series of 
sleeves adapted to different cable diameters. io 

For this purpose the sleeve is expanded on the 
tubular support 11, as shown in Fig. 3, to an inner di- 
ameter 4>i which is big enough to be fitted on the 
cables having the biggest diameter, the overall di- 
mension of which is shown in the figure in dotted line is 
and by reference Cm; likewise the sleeve must be 
adapted to be also clamped with sufficient interfer- 
ence as previously stated, around the cables having 
the smallest diameter in the group of different sizes 
for which said sleeve is Intended, as shown in Fig. 4, 20 
and therefore around a cable having an overall dimen- 
sion identified by Cm. 

In particular, in order to make a sleeve suit a 
group of cables in which the diameter of the biggest 
cable is 60% greater than the diameter of the smallest 25 
cable, as in the case of cables of a 20 mm diameter 
and 32 mm diameter for example, the required expan- 
sion of the sleeve must reach an inner diameter of 
about 40 mm, taking into account the sizes of a tut>- 
ular support body 11 necessary for mounting and 30 
which must be adapted to be fitted on the greatest 
one of the intended cables, while at the same time a 
shrinkage of the sleeve at the release is required as 
far as it reaches a diameter of 18 mm in order to en- 
able it to fit around the smallest cables with a mini- 3S 
mum elastic interference of 10%. 

The sleeves can be stored under undeformed 
conditions and expanded on the respective tubular 
support bodies on the stocks, immediately before 
their use, but preferably the sleeves should be mount- 40 
ed on the tubular bodies at the factory under control- 
led conditk>ns and stored in an expanded state until 
the moment of use, generally for a period of some 
months. 

The materials used for manufacturing the sleeves 45 
however still have a certain degree of instantaneous 
residual deformation; in other words, if they are ex- 
panded starting from a given value of inner diameter 
and kept in this state for some time, when released 
they elastically return to a bigger diameter than the 50 
starting one, and therefore they maintain a certain de- 
formation which is not immediately recovered and 
which is partly or completely reduced only after a long 
period, that is weeks or months, at room temperature 
lower than 30^*0, particularly when the deformed con- 55 
dition has been maintained for a long time as in the 
case of sleeves expanded at the factory and stored 
for some months in the expanded condition until the 



moment of use. 

Therefore in order to achieve a sufficient clamp- 
ing value of the sleeve on the cables starting from the 
moment the sleeve is fitted thereon, at room temper- 
ature, without being obliged to wait for the deforma- 
tion recovery time before putting the cable into ser- 
vice, which time would be inacceptable when com- 
mon applications are concerned, it is necessary to 
consider this instantaneous residual deformation as 
well so that when the sleeve is released on the cables 
it may immediately exhibit the necessary degree of in- 
terference required for its damping. 

The instantaneous residual deformation of the 
material depends on the value of the imposed defor- 
mation, the test modalities, and the holding time and 
temperature to the deformed state; shown in Fig. 5 is 
a diagram illustrating, by way of example, the devel- 
opment of the correlation between.the percent defor- 
mation D imposed to the material, maintained for 40 
days at GS^'C and the respective instantaneous resid- 
ual deformation d, for some materials adapted to be 
used in making the insulating layer 10b. 

The stated time and temperature conditions sut>- 
stantially correspond to a two year stay at room tenrv 
perature and therefore simulate, in an accelerated 
manner, the real conditions at the moment of .use of 
a sleeve expanded at the factory, after a perk>d of 
storage, thereby constituting an appropriate refer- 
ence value for evaluating the elastic behaviour of the 
material. 

Line 13 represents the requested correlation be- 
tween the imposed deformation D and residual defor- 
mation d so that a material following an imposed ex- 
pansion from an initial diameter until the desired max- 
imum diameter of 40 mm, may elastically come back 
to the diameter of 18 mm corresponding to a 10% in- 
terference with a cable having a diameter of 20 mm. 

The foregoing means that an elastomeric materi- 
al which can be brought to expansion conditions conv 
prised within the field located to the right of line 1 3 can 
be used to make the insulating layer In the sleeve. 

In fact, using a material for example of the type 
showing a correlation corresponding to curve 14 be- 
tween imposed expansion D and residual deforma- 
tion d, it is possible to find an imposed expansion val- 
ue Dmi approximately of 170% at which an instanta- 
neous residual deformation of about 23% is obtained; 
therefore starting from a diameter <^o rest of 14.5 
mm a. diameter of 18 mm at the release can be 
reached as desired, which ensures the requested in- 
terference of 1 0% with a cable having the smallest di- 
ameter in the intended range. 

Even if a material with lower elastic characteris- 
tics is used, that is a material allowing a greater in- 
stantaneous residual deformation, as shown by curve 
15 in Fig. 5, it is possible to find an Imposed expan- 
sion value Dtn2 of 320% at which a residual deforma- 
tion of 90% is obtained, so that a diameter ^ at rest 
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of 9.5 mm can be selected, which diameter allows a 
diameter value of 18 mm at the release to be reached 
even taking into account a residual deformation of 
90%. 

Higher values of the imposed expansion, that is 5 
lower values of <^ in the sleeve are applicable as well, 
provided that the diameter under expansion condi- 
tions is the same and that for the various compounds 
points along the curves 14, 15 located to the right of 
the intersection with line 13 are selected. These val- io 
ues will bring to correspondingly higher interference 
values of the sleeve with the cable at the release. 

The above stated elastic characteristics must be 
associated with an ultimate deformation value of the 
selected compound capable of ensuring that the im- is 
posed expansion leading to the desired clamping can 
be leached without previously coming to the tearing 
of the sleeve and at all events to a critical stress val- 
ue. 

In addition the above condition is not referred to 20 
the instantaneous ultimate expansion value of the 
compound forming the insulating layer in the sleeve, 
because when the sleeve has been left at the expand- 
ed state for an important period of time, on the order 
of some months, critical conditions can be reached 25 
also in the presence of expansion values lower than 
the above "instantaneous" ultimate expansion. Such 
ultimate expansion values, where the expansion is 
kept in the course of time, are shown in Fig. 5 by 
points Dr. 30 

For the selected compound it is therefore neces- 
sary to set the ultimate expansion value taking into 
account the fact that the expansion must be main- 
tained for a predetermined period of time, sbc months 
for example, as well as a permissible safety value 35 
^Ram related thereto, and be sure that the desired ex- 
pansion value for the sleeve is included within the 
minimum expansk>n and the maximum permitted 
expansion DRam- 

As shown in Fig. 5, a compound behaving in ac- 40 
cordance with the curve 16 and exhibiting a high re- 
sidual deformation could be used as well by selecting 
a starting diameter invoh/ing an expansion at least 
equal to D„^ so as to go to the right of line 13, but if 
the permissible ultimate expansion value Dr, as 45 
above stated, is lower than value Dm3> it is impossible 
to find an application field for the sleeve. 

The preferred expansion range on the sleeve 
support according to the invention provides imposed 
expansions in the range of 120% to 320% and prefer- so 
ably between 150% and 250%. 

As the sleeve is a solid tubular body of great 
thickness, the percent expansion is not constant over 
the whole sleeve but decreases from the axis towards 
the periphery, the most critical conditions for the ma- 55 
terial used, that is to say the greatest percent expan- 
sions, occurring in the areas which are the closest to 
the centra! hole, the conditions becoming less severe 



when moving towards the outside. 

Therefore the voltage dividing layer 10a which is 
the most stressed by the imposed radial expansion, 
is required to be made of a material having, at the in- 
tended storage conditions and for the intended stor- 
age time at the expanded state, mechanical proper- 
ties adapted to make it withstand the imposed expan- 
sion values; on the other hand this material, due to the 
reduced thickness of the layer usually lower by 10% 
than the overall sleeve thickness, does not greatly af- 
fect the clamping of the sleeve as a whole. 

Under operating conditions, once the sleeves 
have been mounted on the cables, they are liable to 
work in a state of less severe expansion; on the other 
hand, due to the fact that the cable in its operating 
conditions must work at much higher temperatures 
than the room temperature, usually fbced at 90**C, and 
sometimes temperatures are still higher for a reduced 
period of time, it is dear that also the sleeves applied 
to the cable junctions must be able to withstand such 
temperatures while working under safety conditions. 

This fact does not create any difficulty when the 
sleeves are applied to cables of the smallest size, be- 
cause when they are mounted on the cables their in- 
nermost layers are submitted to a reduced expan- 
sion, as above stated; on the contrary when the 
sleeves are nrK)unted to cables of the biggest size they 
are in a state of high radial expansion because their 
shrinkage takes place on a diameter greater by 60% 
than the mininmim one. 

For instance, a sleeve having an inner diameter 
at rest of 9.5 mm and applied to cables of a 32 nrvn di- 
ameter is expanded by 236%. In order to allow the 
sleeve to withstand also such a condition with an ap- 
propriate safety margin the insulating layer 10b of the 
sleeve as well as the innermost layer 10a must have 
an ultimate elongatk>n value, that is a permissible 
elongation with respect to fracture, at least higher 
than 300%, at the operating temperature of the cable. 

By way of example, a compound of a cross-linked 
polymeric material having the stated features and 
adapted to be used for making the insulating layer 
10b, has the following composition (expressed in 
parts by weight): 

- ethylene-propylene copolymer, for example 
the one known on the market under the name 
DUTRALCO-054. produced by DUTRALS.p.A. 

100 

- polyisobutylene, for example the one known on 
the market under the name OPPANOL B 200 
produced by BASF 22 

- calcined kaolin 80 

- trimethoxyethoxy vinylsilane 1.5 

- paraffin wax 2,5 

- zinc oxide 5 

- lead tetroxide (Pb304) 7 

- liquid cis-1,2-polybutadiene 6 

- poly-1,2-dihydro-2,2,4-trimethyl quinoline 
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1.5 

- sulfur 0.47 

- 1,1-bis-tert-butylperoxy-3,3,5-trimethyl cydo- 
hexane 4.2 

The physical characteristics of the sleeve layer 
made with said compound, after cross-linl^ing, are as 
follows: 

- tensile breaking strength 7 MPa 

- maximum permissible expansion at room tem- 
perature, held for a period of six months 

> 400% 

- maximum permissible expansion at lOO'^C, 
held for a period of six months > 300% 

- modulus of elasticity E 1.8 MPa 

- instantaneous residual deformation at an im- 
posed radial expansion of 320%, held for 40 
days at 65''C. determined according to UNI 
specifications 7321-74 90% 

- dielectric constant € determined according to 
ASTM specifications D150 3 

- volume resistivity determined according to 
ASJM specifications D257 lO^^ Ohm x 
cm 

An example of a compound of a cross-linked poly- 
meric material having the stated features as regards 
deformability and strength and adapted to be used for 
making the inner layer 10a, has the following compo- 
sition (expressed in parts by weight): 

- ethylene-propylene copolymer, for example 
the one known on the market under the name 
DUTRAL CO-054 produced by DUTRAL S.p.A. 

100 

- zinc oxide 5 

- carbon black, for example the one known on 
the market under the name HUBER N 990 pror 
duced by DEGUSSA S.p.A. 140 

- paraffin plasticizer 40 

- poly-1,2-dlhydro-2,2,4-trimethyl quinoline 
1.5 

- stearic acid 1 

- triallyl cyanidate 1 

- cumene hydroperoxide 2 

The physical characteristics of the sleeve layer 
made with said compound, after cross-linking, are as 
follows: 

- tensile breaking strength 7 MPa 

- maximum permissible expansion at room tem- 
perature, held for a period of six months 

> 400% 

- maximum permissible expansion at lOO^C, 
held for a period of six months > 300% 

- modulus of elasticity E 1 .5 MPa 

- instantaneous residual deformation at an im- 
posed radial expansion of 300%, held for 40 
days at GS^'C, determined according to UNI 
specifications 7321-74 90% 

- dielectric constant _ determined according to 
ASTM specifications D1 50 15 



- volume resistivity determined according to 
ASTM specifications D257 ^0^^ Ohm x 
cm 

If, for reasons different from the mechanical ones 
5 taken into account, different relath^e thicknesses be- 
tween the various layers forming the sleeve are re- 
quired, the conditions of limited residual deformation 
as above dictated could be applied not only to the in- 
sulating layer but also to one or more of the other lay- 
to era, based on their real state of stress and on their 
contribution to the elastic behaviour of the assembly. 



IS 



Claims 



1. A storable coating element for electrical cable 
joints, to be applied to cables (1,2) including a 
cable electrically insulating layer (4), comprising: 
i. a tubular support element (11); 

20 ii, an elastic sleeve (10) made of cross-linked 

polymeric compounds, including an electric 
insulating layer (10b) as a part thereof, said 
sleeve (10) being fitted on said tubular sup- 
port element (11) in an elastic expanded con- 

25^ dition, so that the sleeve (10), after position- 

ing around a cable (1,2) and renwval of said 
tubular support element (11), fits on said 
cable (1,2); 
characterised in that 

30 ill. the modulus of elasticity of the sleeve (10) 

is in the range of 5 to 0.5 MPa; 
iv. the electrically insulating layer (10b) of the 
sleeve (10) has an instantaneous residual de- 
formation equal to or greater than 23% upon 

35 release at room temperature after an elastic 

expansion up to a prefixed maximum diame- 
ter with an imposed expansion value equal or 
greater than 170%, maintained for a storage 
time equivalent to at least 24 months at room 

40 temperature; 

V. the sleeve (10) has an interference of at 
least 10% with a prefixed minimum diameter 
upon release from the support element (11) 
after said elastic expansion of the electrically 

45 insulating layer (10b); and 

vi. the thickness of the sleeve (10) is greater 
than 8 mm, being the thickness of the electri- 
cally insulating layer (10b) of at least 6 mm, 
such as to cause a pressure greater than 0.1 

50 MPa on the cable electrically insulating layer 

(4) of a cable (1.2) having said prefixed mini- 
mum diameter upon release after said elastic 
expansk)n. 

55 2. A storable coating element for cable joints ac- 
cording to claim 1, characterised in that the 
sleeve (10) is in an expansion state ranging from 
1 70% to 320% and has a corresponding instan- 
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taneous residual defomiatjon comprised be- 
tween 23% and 90%. 

3. A storable coating element for cable joints ac- 
cording to claim 2, characterised in that the elec- 
trically insulating layer (10b) is In an expansion 
state ranging from 170% to 250%. 

4. A storable coating element for cable joints ac- 
cording to daim 1 , characterised in that said pre- 
f bced maximum diameter is of about 40 mm and 
said prefixed minimum diameter is 20 mm. 

5. A storable coating element for cable joints ac- 
cording to daim 1, characterised in that the 
sleeve (10) has three layers (10a, 10b, 10c) of 
cross-llnlced polymeric material compounds 
wherein the electrically insulating layer (10b) is 
the intermediate one and has a thickness equal 
to at least 80% of the overall thickness of the 
sleeve (10). 

6. A storable coating element for cable joints ac- 
cording to daim ^, characterised in that the elas- 
tic expansk)n of the electrically Insulating layer 
(10b) is lower than a permissible expansion value 
(DRam). lower than the ultimate expansk>n value 
(Dr) of the compound of cross-linked polymeric 
material of the electrically insulating layer (10b), 
and in that the sleeve (1 0) Is safe from tears when 
said expansion is maintained for at least 6 months 
at room temperature. 

7. A storable coating element for cable joints ac- 
cording to daim 1, characterised in that the 
sleeve (10) has at least a radially innermost layer 
(10a) which exhibits an ultimate expansk>n value 
greater than 250% at the normal operating tem- 
perature of the cable (1 ,2) and greater than 350% 
at room temperature. 

8. A storable coating element for cable joints ac- 
cording to daim 1, characterised in that the 
sleeve (1 0) in the expanded state has a wall thick- 
ness in the range of 5 to 25 mm. 

9. A method for coating, with a storable coating ele- 
ment according to claim 1 , electrical cable joints 
for cables (1,2) having an electrically insulating 
layer (4) in a prefixed outer cable diameter range 
ranging from a smallest outer cable diameter (Cm) 
to a largest outer cable diameter (Cm), character- 
ized in that it comprises the steps of: 

- selecting a maximum expansion diameter, 
greater than said largest outer cable dianv 
eter (Cm); 

- selecting an electrically insulating layer 
(10b) of a sleeve (10) of cross-linked poly- 



meric compounds having an istantaneous 
residual deformatk)n equal to or greater 
than 23% with an imposed expansion value 
equal to or greater than 170%; 

5 - determining a minimum Interference value 

between said sleeve (10) having a thick- 
ness greater than 8 mm comprising said 
electrically Insulating layer (10b), which has 
a thickness of at least 6 mm, and the elec- 

10 trically insulating layer (4) of a cable (1,2) 

having said smallest outer cable diameter 
(Cm), causing a contact pressure equal to or 
greater than 0.1 MPa; 

- determining the correlation between the 
IS imposed expansion and the residual defor- 

matk>n of said material, corresponding to 
said minimum interference value; 

- determining a minimum expanston value 
(Dm) of said imposed expansion whteh, ao- 

20 cording to said correlation, corresponds to 

an instantaneous residual deformation of 
the sleeve (10) providing sakJ minimum in- 
terference value, when released after hav- 
ing been maintained at sakj minimum ex- 

25 pension value for a storage time equivalent 

to at least 24 months at room temperature; 

- verifying that said minimum value (Dm) be 
lower than a permissible expansk>n value 
(DRam) of said cross-linked polymeric mate- 

30 rial, and that the sleeve (10) is safe from 

tears when said permissible expansion val- 
ue Is maintained for at least 6 months at 
room temperature; 

- selecting an Inner bore at rest (4»o) of the 
35 sleeve (10) corresponding to a radial ex- 
pansion value of said electrically insulating 
layer (1 Ob), from said inner fc>ore at rest (<|>o) 
up to said maximum diameter, greater than 
said minimum expansion value (Dm) and 

40 lower than said permissible expansion val- 

ue (DRam); 

- providing a tubular support (11) having an 
outer diameter equal to sakJ maximum di- 
ameter and elastically expanding the 

45 sleeve (1 0) thereon; 

- inserting said tubular support (11) carrying 
said sleeve (10) expanded thereon around 
a cable (1 ,2) in said cable diameter range 
and successively removing said tubular 

50 support (11) from said sleeve (10), thereby 

causing the sleeve (10) to shrink elastically 
on said cat)le (1,2). 



55 PatentansprQche 

1. Lagerfahiges Ummantelungselement fur elektri- 
sche Kabelverbindungen zum Anbringen an Ka- 
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bein (1, 2) einschlie&lich einer ein Kabei elek- 
trisch isolierenden Lage (4) mit 

i. einem rohrfdrmigen Abstutzelement (11), 

ii. einer elastischen Hulse (10)aus vernetzten 
Polymermlschungen einschlie&lich einer 5 
elektrisch isolierenden Schicht (10b) als Teil 
davon, wobei die Hulse (10) auf das rohrf5r- 
mige Abstutzelement (11) in einem elasti- 
schen aufgeweiteten Zustand aufgepafit wird, 

so dal^ die Hulse (10) nach ihrer Positionie- io 
rung um ein Kabel (1, 2) und nach Entfernen 
des rohrfdrmigen Abstutzelements (11) auf 
das Kabel (1 , 2) aufgepa&t ist, 
dadurch gekennzeichnet, da& 

iii. der Elastizitatsmodul der Hulse (10) im Be- is 
reich von 5 bis 0,5 MPa liegt. 

iv. die elektrisch isolierende Schicht (10b) der 
HQIse (10) bei Freigabe bei Raumtemperatur 
eine Momentanrestverformung von 23 % 
Oder mehr nach einer elastischen Auf weitung 20 
bis zu einem vorgegebenen Maximaldurch- 
messer mit einem aufgebrachten Aufwei- 
tungswert von 170 % oder mehr hat, der wah- 

. rend einer Lagerzeit aufrecht erhalten wird, 
die zu wenigstens 24 Monaten bei Raumtem- 25 
peratur iquh^alent ist, 

V. die Hulse (10) nach Freigabe von dem Ab- 
stutzelement (11) nach der elastischen Auf- 
wertung der elektrisch isolierenden Schicht 
(10b) ein negatives Spiel von wenigstens 10 30 
% bei einem vorgegebenen Minimaldurch- 
messer aufweist und 

vi. die Dicke der Hulse (10) grower als 8 mm 
ist und die Dicke der elektrisch isolierenden 
Schicht (10b) wenigstens 6 mm betragt, so 35 
daC^ ein Druck von mehr als 0,1 i\^Pa auf die 
elektrisch isolierende Lage (4) eines Kabels 
(1, 2) ausgeubt wird, das den vorgegebenen 
Minimaldurchmesser nach Freigabe nach der 
elastischen Auf weitung hat. 40 

2. Lagerfihiges Ummantelungselement fur Kabel- 
verbindungen nach Anspruch 1 , dadurch gekenn- 
zeichnet, da& die Hulse (10) sich in einem Auf- 
weltzustand befindet, der von 170 % bis 320 % 45 
reicht, und eine entsprechende iS^omentanrest- 
verformung zwischen 23 % und 90 % hat. 

3. Lagerfahiges Ummantelungselement fur Kabel- 
verbindungen nach Anspruch 2, dadurch gekenn- so 
zeichnet, 6aQ» die elektrisch isolierende Schicht 
(10b) sich in einem Aufweitungszustand befin- 

det, der von 170 % bis 250 % reicht 

4. Lagerfahiges Ummantelungselement fur Kabel- ss 
verbindungen nach Anspruch 1 , dadurch gekenn- 
zeichnet, dad der vorgegebene Maximaldurch- 
messer etwa 40 mm und der vorgegebene Mini- 



maldurchmesser etwa 20 mm betragt 

5. Lagerfahiges Ummantelungselement fur Kabel- 
verbindungen nach Anspruch 1 , dadurch gekenn- 
zeichnet, da& die Hulse (10) drel Schichten (10a, 
10b, Ipc) aus vernetzten Polymermaterialmi- 
schungen aufweist, wobel die elektrisch isolie- 
rende Schicht (10b) die Zwischenschicht ist und 
eine Dicke von wenigstens 80 % der Gesamt- 
dicke der HQIse (10) hat 

6. Lagerfahiges Ummantelungselement fur Kabel- 
verbindungen nach Anspruch 1 , dadurch gekenn- 
zeichnet da& die elastische Auf weitung der elek- 
trisch isolierenden Schicht (10b) kleiner ist als ein 
zulassiger Expansionswert (DRam)* der niedriger 
ist als der Aufweitungsendwert (Dr) der Mi- 
schung des vernetzten Polymermaterials der 
elektrisch isolierenden Schicht (1 Ob), und da&die 
Hulse (10) ri&sicher ist, wenn die Auf weitung we- 
nigstens 8 Monate bei Raumtemperatur beibe- 
halten wird. 

7. Lagerfahiges Ummantelungselement fur Kabel- 
verbindungen nach Anspruch 1, dadurch gekenn- 
zetchnet da& die HQise (10) wenigstens eine ra- 
dial innerste Schicht (10a) hat, die einen Expan- 
sionsendwert hat, der grower als 250 % bei der 
normalen Betriebstemperatur des Kabels (1, 2) 
und grd&er als 350 % bei Raumtemperatur ist 

8. Lagerfahiges Ummantelungselement fur Kabel- 
verbindungen nach Anspruch 1 , dadurch gekenn- 
zeichnet, da& die Hulse (10) im aufigeweiteten 
Zustand eine Wandstarke im Bereteh von 5 bis 25 
mm hat 

9. Verfahren zum Ummantein von elektrischen Ka- 
belverbindungen fur Kabel (1 , 2), die eine elek- 
trisch isolierende Lage (4) in einem vorgegebe- 
nen au&eren Kabeldurchmesserbereich haben, 
der von einem kleinsten dulleren Kabeldurch- 
messer (C^) bis zu einem groBten au&eren Ka- 
beldurchmesser (Cm) reicht mit einem lagerfahi- 
gen Beschichtungselement nach Anspruch 1 , da- 
durch gekennzeichnet da& es die Schntte auf- 
weist: 

- Wahl eines maximalen Aufweitdurchmes- 
sers, der grd&er als der grd&te au&ere Ka- 
beldurchmesser (Cm) ist, 

- Wahi einer elektrisch isolierenden Schicht 
(10b) einer Hulse (10) aus vernetzten poly- 
meren Mischungen, die eine iVlomentan- 
restverformung von 23 % oder mehr bei ei- 
nem angelegten Aufweitwert von 170 % 
oder mehr aufweist 

- Bestimmen eines minimalen Wertesfurdas 
. negative Spiel zwischen der Hulse (10), die 
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eine Dicke von mehr als 8 mm hat und die 
elektrisch isolierende Schicht (10b) auf- 
weist, welche eine Dicke von wenigstens 6 
mm hat, und der elektrisch isolierenden La- 
ge (4) eines Kabels (1 , 2), das den kleinsten 5 
au&eren Kabeldurchme8ser(C|„) hat, damit 
ein Kontaktdruck von 0,1 MPa oder mehr 
ausgeubt wird, 

- Bestimmen der Korrelation zwischen der 
angelegten Auf weitung und der Restverfor- io 
mung des Materials, die dem minimalen 
Wert f Or das negative Spiel entspricht, 

- Bestimmen eines minimalen Aufweitwerts 
(Dm) fur die angelegte Auf weitung, die. ent- 
sprechend dieser Korrelation, einer Mo- is 
mentanrestverformung der Hulse (10) ent- 
spricht, was den minimalen Wertf Qrdas ne- 
gative Spiel ergibt wenn ihre Freigabe er- 
folgt, nachdem sie auf diesem minimalen 
Aufweitwert wihrend einer Lagerzeit ge- 20 
halten wurde, die zu wenigstens 24 Mona- 

ten bei Raunntemperatur aqurvalent ist, 

- Prufen, daB der minimale Wert (Dm) niedri- 
ger als ein zulassiger Aufweitwert (Dpam) 

des vernetzten polymeren Materials ist und 25 
daf^ die Hulse (10) ri&sicher ist, wenn der 
zulassige Aufweitwert wenigstens sechs 
Monate bei Raumtemperatur beibehalten 
wird, 

- WShlen einer inneren Bohrung (<I»o) im Ru- 30 
hezustand der Hulse (10), die einem radia- 

len Aufweitwert der elektrisch isolierenden 
Schicht (10b) entspricht, von der inneren 
Bohrung (Oq) bei Ruhe bis zu dem maxima- 
len Durchmesser, der gro&er als der mini- 35 
male Aufweitwert (Dm) und kleiner als der 
zulassige Aufweitwert (DRam) ist, 

- Bereitstellen einer rohrfdrmigen Abstut- 
zung (11), die elnen Au&endurchmesser 

hat, der gleich dem maximalen Durchmes- 40 

ser ist, und elastisches Aufweiten der hOI- 

se (10) darauf. 2. 

- Einfuhren der rohrfdrmigen Abstutzung 
(11), die die Hulse (10) auf sich aufgeweitet 
tragt, um ein Kabel (1, 2) in dem Kabel- 4S 
durchmesserbereich und darauf erfblgen- 

des Entfernen der rohrfdrmigen Abstut- 
zung (11) von der Hulse (10), wodurch die 
Hulse (10) zum elastischen Schrumpfen 
auf das Kabel (1 , 2) veranla&t wird. so 3. 



Revendications 

1. Element stockable de recouvrement pour des 55 

^pissures de cdbles ^lectrlques, destine d etre 4. 
appliqu6 d des cdbles (1, 2) comportant une cou- 
che (4) d'isolation ^lectrique du cdble, compre- 



nant : 

i. un 6l6ment tubulaire de support (11), 

ii. un manchon 6lastique (10) constitu6 de 
composes polym^res r6ticul6s, comprenant 
une couche ^lectriquement isolante (10b) 
comme partie de celui-ci, ledit manchon (10) 
6tant emmanch^ sur ledit 616ment tubulaire 
de support (11) dans un 6tat d'agrandisse- 
ment ^lastlque, de sorte que le manchon (10) 
apr^s posltionnement autour d'un cdble (1, 2) 
et enlevement dudit element tubulaire de sup- 
port (11), s'ajuste sur ledit cdble (1, 2), 
caract6ris6 en ce que : 

ili. le module d'6lasticit6 du manchon (10) est 
dans la plage de 5 d 0,5 MPa, 

iv. la couche ^lectriquement Isolante (10b) du 
manchon (10) a une deformation r6siduelle 
instantan^e sup6rieure ou ^aie d 23 % lors 
de la lib^ratbn k temperature amblante apr^s 
un agrandissement eiastique jusqu'd un dia- 
metre maximal predetermine avec une valeur 
d'agrandissement imposes superieure ou 
egale d 170 %, maintenue pendant une duree 
de stockage equivalent e 24 mois au molns e 
temperature ambiante, 

v. le manchon (10) a une Interference de 10 
% au molns avec un diametre minimal prede- 
termine lors de la liberation de reiement de 
support (11) apres ledit agrandissement eias- 
tique de la couche (10b) eiectriquement iso- 
lante, et 

vi. repaisseurdu manchon (10) est superieure 
e 8 mm. repaisseur de la couche (10b) eiec- 
triquement isolante etant de 6 mm au molns, 
de maniere d provoquer une presslon supe- 
rieure e 0,1 MPa sur la couche (4) d'isolation 
eiectrique du cdble d'un ceble (1. 2) ayant le- 
dit diametre minimal predetermine lors de la 
liberation apres ledit agrandissement eiasti- 
que. 

Element stockable de recouvrement pour des 
epissures de cables selon la revendication 1 , ca- 
racterise en ce que le manchon (10) est dans un 
etat d'agrandissement situe dans la plage de 170 
% e 320 % et a une deformation residuelie Instan- 
tanee correspondante comprise entre 23 % et 
90%. 

Element stockable de recouvrement pour des 
epissures de cdbles selon la revendicatk)n 2, ca- 
racterise en ce que la couche (10b) eiectrique- 
ment isolante est dans un etat d'agrandissement 
situe dans la plage de 170 % e 250 %. 

Element stockable de recouvrement pour des 
epissures de cdbtes selon la revendication 1 , ca- 
racterise en ce que ledit diametre maximal prede- 
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termini est de 40 mm environ et ledit diam^tre 
minimal pr6d6termin6 est de 20 mm. 

5. Element stockable de recouvrement pour des 
6pissures de cables selon la revendication 1 , ca^ 5 
ract6ris6 en ce que le manchon (10) a trois cou- 
ches (10a, 10b, 10c) de composes de mat^riaux 
polym^rex r^ticul^x dans lesquelles la couche 
(10b) 6lectriquement isolante est la couche inter- 
m^diaire et a una ^paisseur 6gale d 80 % au io 
moins de I'^paisseur totale du manchon (10). 

6. Element stockable de recouvrement pour des 
^pissures de cdbles selon la revendication 1, ca- 
ract6rls6 en ce que Tagrandissement ^lastique is 
de la couche (10b) ^lectriquement isolante est in- 
f^rieure d une valeur d'agrandissement admissi- 
ble (DRam). inf^rieure k la valeur d'agrandisse- 
ment limite (Dr) du compost de mat^riaux poly- 
mdres r^ticul^s de la couche (10b) ^lectrique- 20 
ment isolante, et en ce que le manchon (10b) est 

d I'abri des d^chirures lorsque ledit agrandisse- 
ment est maintenu pendant 6 mois au moins ^ 
temperature ambiante. 

25 

7. Element stockable de recouvrement pour des 
dpissures de cdbles selon la revendication 1, ca- 
ract6ris6 en ce que le manchon (10) a au moins 
une couche (1 Oa) radialement la plus d Tint^rieur 

qui prteente une valeur d'agrandlssement limite 30 
sup^rieure d 250 % d la temperature normale 
d'exploitation du cdble (1 , 2) et sup^rieure d 350 
% d temperature ambiante. 

8. Element stockable de recouvrement pour des 35 
epissures de cdbles selon la revendication 1 , ca- 
racterise en ce que le nianchon (10) d retat 
agrandi a une epaisseur de parol situee dans la 
plage de 5 e 25 mm. 

40 

9. Procede pour recouvrir, avec un element stocka- 
ble de recouvrement selon la revendication 1 , des 
epissures de cdbles eiectriques pour des cdbles 
(1, 2) comportant une couche (4) eiectriquement 
isolante dans une plage predeterminee de diame- 45 
tre exterieur de cdble s'etendant d'un diametre 
exterieur de cdble le plus petit (C^) d un diametre 
exterieur de cdble le plus grand (Cm), caracterise 

en ce qu'il comprend les etapes consistant d : 

- choisir un diamdtre d'agrandlssement so 
maximal, supeheur audit diametre exterieur 

de cdble le plus grand (C^), 

- choisir une couche (10b) eiectriquement 
isolante d*un manchon (10) de composes 
polymeres reticules ayant une deformation ss 
residuelle instantanee superieure ou egale 

d 23 % avec une valeur d'agrandlssement 
imposes superieure ou egale d 170 %, 



- determiner une valeur d'interference mini- 
male entre ledit manchon (10) ayant une 
epaisseur superieure d 8 mm comprenant 
ladite couche (10b) eiectriquement isolan- 
te. qui a une epaisseur de 6 mm au moins, 
et la couche (4) eiectriquement isolante 
d'un cdble (1 , 2) ayant ledit diamdtre exte- 
rieur de cdble le plus petit (CJ, provoquant 
une presslon de contact supdrieure ou ega- 
le d 0,1 MPa, 

- determiner la correlation entre I'agrandis- 
sement impose et la deformation residuelle 
dudit materiau, correspondant d ladite va- 
leur minimale d'interfdrence. 

- determiner une valeur d'agrandlssement 
minimale (D^) dudit agrandissement impo- 
se qui, confonmement d ladite correlation, 
correspond d une deformation residuelle 
instantanee du manchon (10) procurant la- 
dite valeur d'interference minimale, lorsque 
libere apres avoir ete maintenu d ladite va- 
leur minimale d'agrandlssement pendant 
une durde de stockage equivalent d 24 mois 
au moins d temperature ambiante, 

• verifier que ladite valeur minimale (D^) soit 
inferieure d une valeur d'agrandlssement 
admissible (Dpam) dudit matdriau polymdre 
reticule, et que le manchon (10) soit d I'abri 
des ddchirures lorsque ladite valeur 
d'agrandlssement admissible est mainte- 
nue pendant 6 mois au moins d temperatu- 
re ambiante, 

- choisir un diamdtre interieur au repos (<|>o) 
du manchon (10) correspondant d une va- 
leur d'agrandlssement radialede ladite cou- 
che (10b) eiectriquement isolante d partir 
dudit diametre intdrieur au repos (4>o) jus- 
qu'audit diamdtre maximal, superieur d la- 
dite vateur d'agrandlssement minimale (D^) 
et infdrieur d ladite valeur d'agrandlssement 
admissible (Dpam). 

- procurer un support tubuiaire (11 ) ayant un 
diametre exterieur egal audit diamdtre 
maximal et d agrandir eiastiquement le 
manchon (10) sur celui-ci, 

- inserer ledit support tubuiaire (11) suppor- 
tant ledit manchon (10) expanse sur cetui- 
ci autour d'un cdble (1, 2) dans ladite plage 
de diamdtre de cdble et enlever successi- 
vement ledit support tubuiaire (11) dudit 
manchon (10) amenant ainsi le manchon 
(10) d se rdtracter eiastiquement sur ledit 
cdble (1,2). 
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